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Background
Between 2000 and 2010, the consumption of antibiotics in
71 countries increased by 36% [1]. The rise of antibiotic
consumption is expected to continue, considering the
potential genetic mutation of super bacteria. Most antibio-
tics cannot be fully metabolised by the human body [2]
and are excreted into the environment via wastewater
effluents. Typical biological treatment processes, which
have been used for several decades in wastewater treat-
ment, normally require a long processing time for the
development of new cells in biomass. More importantly,
antibiotics are not easily degraded by bacteria, so the
removal of antibiotics from wastewater is of only low effi-
ciency. Researchers have therefore recently attempted an
advanced oxidation processes (AOP) for the treatment of
antibiotics in wastewater. In addition to the widely used
photocatalyst TiO2, bismuth oxybromide, BiOBr, has
received much attention in recent years for its generation
of hydroxyl radicals, due to its high stability and low band
gaps. This study aims to modify BiOBr for enhancing the
oxidation of antibiotics. Success in this study will bring a
new insight to the understanding of catalysis.
Methods
BiOBr nanoparticles were synthesised using a hydrother-
mal method. Chelant-modified solutions of citric acid
(CA) and ethylenediaminetetraacetic acid (EDTA), were
added separately in the course of BiOBr preparation. In
addition, an Au/Ag-deposited BiOBr composite was pre-
pared using photodeposition with different volumes of
HAuCl4 and AgNO3 solutions. Kinetic batch experiments
of norfloxacin photodegradation were carried out under
UV irradiation. The concentration of norfloxacin was
measured by high-performance liquid chromatography
and its organic content was measured by total organic car-
bon analysis.
Results
The chelating-agent modified BiOBr displayed superior
photodegradation of norfloxacin under UV irradiation
(about 70% removal) compared to BiOBr without modifi-
cation. A molar ratio of CA/Bi = 0.5 was found to be more
effective on norfloxacin degradation than on EDTA. Sig-
nificant degradation of norfloxacin (about 70% removal)
was achieved with the bismuth-based catalyst with 1% Au
or Ag by weight. An increase of metal deposition posed a
negative effect on norfloxacin degradation.
Conclusions
The effectiveness of norfloxacin removal can be enhanced
by BiOBr modification with CA, EDTA and nano Au/Ag.
To improve the photoactivity of BiOBr for sustainable
removal of antibiotics, BiOBr should be further modified
for effective oxidation of various types of antibiotic under
visible light spectrum. From an engineering perspective,
the ultimate goal is to develop a pilot-scale efficient
photocatalytic system for antibiotic oxidation. With the
highly competitive manufacturing base in South China,
Hong Kong could take a leading position in the environ-
mental control devices market without enormous capital
investment. A new photocatalytic system will significantly
improve outdoor water quality, which is a critical issue
for urbanised countries, and draw attention to the long-
term sustainability of environmental research Hong Kong.
Authors’ details
1Faculty of Science and Technology, Technological and Higher Education
Institute of Hong Kong, Hong Kong. 2Department of Chemical and
Biomolecular Engineering, The Hong Kong University of Science and
Technology, Hong Kong.
* Correspondence: dicksonyan@vtc.edu.hk
1Faculty of Science and Technology, Technological and Higher Education
Institute of Hong Kong, Hong Kong
Full list of author information is available at the end of the article
Yan and Lam SpringerPlus 2015, 4(Suppl 2):O7
http://www.springerplus.com/content/4/S2/O7
a SpringerOpen Journal
© 2015 Yan and Lam; This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Published: 27 November 2015
References
1. Van Boeckel TP, Gandra S, Ashok A, Caudron Q, Grenfell BT, Levin SA,
Laxminarayan R: Global antibiotic consumption 2000 to 2010: An analysis
of national pharmaceutical sales data. The Lancet Infectious Diseases 2014,
14(8):742-750.
2. Watkinson AJ, Murby EJ, Costanzo SD: Removal of antibiotics in
conventional and advanced wastewater treatment: Implications for
environmental discharge and wastewater recycling. Water Research 2007,
41(18):4164-4176.
doi:10.1186/2193-1801-4-S2-O7
Cite this article as: Yan and Lam: Development of a novel photocatalyst
for the advanced antibiotic oxidation of wastewater. SpringerPlus 2015 4
(Suppl 2):O7.
Submit your manuscript to a 
journal and benefi t from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the fi eld
7 Retaining the copyright to your article
    Submit your next manuscript at 7 springeropen.com
Yan and Lam SpringerPlus 2015, 4(Suppl 2):O7
http://www.springerplus.com/content/4/S2/O7
Page 2 of 2
